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SO (54) Title: PROCESS AND COMPOSITION FOR CLEANING MEDICAL INSTRUMENTS 
^* 

^ (57) Abstract: The invention relates to a method for cleaning a contaminated medical instalment including the step of immersing the 
instrument in a solution containing an enzyme based cleaning composition including a "hospital grade disinfectant". Compositions 

O useful for cleaning contaminated medical instruments in accordance with the method include an enzyme, a quat biocide and an 
"activity protector", which may be for example, enzyme stabilizers, enzyme stabilizing systems, micelle formation modifiers and 

^* inhibitors, and combinations thereof. 
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PROCESS AND COMPOSITION FOR CLEANING MEDICAL 
INSTRUMENTS 



FIELD OF THE INVENTION: 

This invention relates to a method of and composition for cleaning medical 
instalments. 1^^0^i^\l^|b9ble:for use with endpsoppes and is herein 

20 described with particular reference to that use* but it will be understood that 
the method is equally suitable for use with other instruments such as 
colonoscopes, laparoscopes, other surgical, medicat, biopsy, dental and such 
like instruments, parts of such instruments and similar paraphernalia 
(hereinafter collectively referred to as "medical instruments"); The invention is 

25 also applicable for treatment of instruments which are required merely to be 



and the like. 

BACKGROUND ART 

30 Endoscopes are increasingly being used in medical diagnosis and therapy 
W Ken u sSd a s d j r^cAecf 0e^^w|^ b^^es gf^|ly soiled and massively 
infected with microorganisms which a re present in body cavities, on the 
mucous membrane, and in the blood. Accordingly the Instruments must be 
thoroughly cleaned and disinfected after each use. Endoscopes are precision 

35 instruments which are made from a combination of materials. They are 

difficult to clean in view of the sensitivity of the materials involved to chemical 
attack and because they have narrow lumens making access to and cleaning 
of interior surfaces difficult. 
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Until the last decade, it was common for soiled instruments to be placed on a 
towel or in a covered pan until they were sent to a centralised service where 
they were scrubbed, washed and either sterilised in a steam autoclave (if not 
heat sensitive) or chemically (e.g. with formaldehyde). In the last decade, 
5 there has arisen a particular concern to avoid transmission of very serious 
and sometimes fatal diseases such as may be carried in blood and tissue, for 
example hepatitis B, HIV, and other infections. 

Nowadays, contaminated endoscopes arid other medial instruments are 
io typirally treated in a first b or 
a combination of anionic and non ionic surfactarits. The first bath may 

( optionally include one, or a combination pf enzymes, adapted to digest 

biological contaminants including cellular material blood and Other body 
fluids. Erizprie <to^ are significantly more efficient 

15 in rembving water insblu ble arid prdtem the 
industry standard. In the case of surgical instruments requiring to be 
sterilised, the iristmmbnts are typically then remdved frorri the first bath, 
washed free of enzyme solution and other residues, drid then deposited in a 
second bath containing a chemical sterilizing agent (for exam^^ 
20 gluteraldehyde). The first bath container is subse^ueritiy washed arid then 
furnished with a fresh enzyme solution so that the process may be repeated 
The necessity for separate cleaning arid sterilizing bath ari£#r since •* 
ehzymes are d£natui^cT 

( agents are deactivated by enzymes (as enzymes are proteins). Accordingly it 

25 has to date proved impossible to provide a "single bath" cleaning and 
sterilizing treatment, although a two part system involvirig an fenzyme 
treatment followed by add ition of a phenolic disirifec^aritin the same bath has 
been proposed. . 



30 Sterilisation protocols are followed to prevent cross infection arid therefore 
instruments used with one patient are not combined with those which may 
have been used with another in the presoak bath. It is noteworthy that the 
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presoak is not passive. Staff are instructed to syringe detergent liquor 
through all the lumens, to brush biopsy channels, etc. A colonpscope 
requires up to 14 manual brushing - syringing - plugging - unplugging 
operations. It is usual for staff to wear latex gloves when handling 
5 instruments into or out of the baths and when performing such like operations. 



Tlie present inventor has observed that currently used procedures, while 
effective for preventing crossinfection between patients, in fact exposes 




holding the microorganisms, releasing them within the bath , and 
surfactants effic first bath is itself 

readily contaminated to high levels with infectious material Contrary to the 

belief of some hospital staff, enzyrnes do not kill bacteria but rather release 
is them* The present inventor has measured b^eS^ia^^ x 
1 0 9 colony forming units ( H cfu w ) per sq. cm. on instalments entering the first 
bath 




(ii) from glove failures (latex gloves have a "pinhole" failure rate of about 
12%), (iir) from accidental glove immersion above the wrist line, (iv) from 
; finpr^ dermal 
25 penetration, (v) from aerosols created by brushes and syringes. In addition 
the wait surface of the first bath remain s contaminated after the bath has 
been emptied and if not itself disinfected may be handled by unprotected 
staff. The last mentioned risk may be minimised by performing the 
sterilisation step immediately after the digestion step in the same container, 
30 but this does hot avoid any of the other hitherto unrecognised risks and is 
wasteful in use of excoss steniant. 
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ln some cases instruments may not be required to be sterilised, for example 



dressing implements and the like, it may be sufficient to disinfect the 
instruments to an appropriate standard. In such cases it would be desirable 
5 to provide a cleaning and disinfecting treatment capable of meeting the 
required standards with a single composition. 

Any discussion of the prior art herein is not to be construed as indicative of 
the state of the common general knowledge in the field. 



with spatulas, and holders which do not penetrate the body tissue, hair 



10 




15 It is an object of preferred embodiments of the present invention to avoid or at 
feast ameliorate the risk of infection to persons clea ning med leal i nstruments 





• • r 



It is a further object of at least some of the preferred embodiments to provide 
20 a single step cleaning and disinfecting composition for usie in cleaning 
medical instruments. 




It is an object of some embodiments of the invention to provide simple m 
for cleaning and disinfecting surfaces which require to be disinfected 



30 



BRIEF DESCRIPTION OF THE INVENTION 

According to a first aspect the invention provides a system for cleaning a 
contaminated medical instrument including the step of treating the instrument 



WO 01/76647 



PCT/AU01/00381 



with a solution containing an enzyme based cleaning composition and a 
"hospital grade disinfectant" (as herein defined). 



Unless the context clearly requires otherwise, throughout the description and 
5 the claims, the words •comprise* , 'comprising', and the like are to be 

construed in an inclusive sense as opposed to an exclusive or exhaustive 
sense; that is to say, in the sense of "including, but not limited to". 



In 

10 immersion of the instrument in fie solution and is followed by a second 

treatment in which the instrument is sterilised . However for some disinfecting 



first treatment or to provide a f u rther disinfecting treatment. 



is In Australia, disinfectants are graded according to tests specified by the TGA 
in order of decreasing efficacy as Grade B "Hospital Dirty", Grade A "Hospital 
Clean", Grade C "household/commercial", A copy of "The TGA Disinfectant 
Test" is annexed. The TGA tests are specified as TGO 54. Similar tests and 
classifications are applicable in other countries. The term "hospital grade" 

20 



Le. a "hospital grade" disi 



jdista^ ("quat biocide") can 

25 be included in a cleaning composition which in use comes in contact with 
proteinatious material such as blood and other biological contaminants such 
as are encountered in cleaning endoscopes and other surgical instruments. 



30 



is therefore surprising that a 
enyirbnmfent as is 
surprisingly, in 



biocides are instantaneously 

water. It 
an 

. Evert more 

. biocide is in 
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the form of a liquid concentrate which retains its biocidal activity in prolonged 
shelf-storage in contact with one or more enzymes which are also proteins 
which normally would be expected to quickly deactivate the quat bioeide. 
Surprisingly, also, the enzymes are not irreversibly denatured. The liquid 
5 concentrate is readily diluted with water for use. 

It will be appreciated that a first treatment according to the invention does not 
result in disinfection or sterilisation of the instruments and for that purpose a 
subsequent disinfection or sterilizing treatment may b^ required. However 
10 the presence of an effective disinfectant in the enzyme bath is sufficient to 
prevent multiplication of microorganisms in the bath and to afford a degree of 
protection for staff not previously available from accidental infection in the risk 
circumstances previously outlined. 

is to a second aspect the present invention provides a system for 

cleaning contaminated medical instruments and the like wherein the 
instruments are subjected to treatment with a composition including: 
at least one enzyme; 
a quaternary ammonium bioeide, and 

2o ah -activity protector in a concentration sufficient to maintain a biocidal 
efficacy of the quaternary ammonium bioeide in the presence df the at least 
one enzyme and an additional protein load. 

The "activity protector is described more particularly hereinafter 

In highly preferred embodiments, compositions according to the second 
aspect also include: 
a nonrioriic surfactant; 

30 Desirably the " activity protector or "activity protector system is present in a 
concentration sufficient that the quaternary ammonium bioeide is effqetive in 
use to provide "hospital grade A" disinfection (as herein defined) of the bath in 



25 
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the presence of the at least one enzyme and of a typical proteinaceous load 
in the bath. 

The "activity protector" is a composition selected from (1) compositions 
known to be effective in stabilizing enzymes in liquid aqueous solutions, 
including enzyme stabilizing compounds and systems, (2) selected "micelle 
inhibitors", and mixtures of (1) and (2). In preferred embodiments of the 
invention the "activity protector" is an enzyme stabilizer and more particularly 
is a suitable concentration of boron anions. Desirably these are solvated in a 
polyol and may be combined with enzyme stabilizing synergists or adjuvants 
fanning an enzymej^ 

species known to modify as well as to inhibit micelle formation and may be 
selected from water miscible solvents such as C1 - C6 alkanols, C1 - C6 
diols, C2 - C24 alkyfene glycol ethers, alkylene glycol alkyl ethers, and 
mixtures thereof. A highly preferred micelle inhibitor is di - (propylene glycol) 
methyl ether.CDPM") and analogues thereof which modify micelle formation. 
It is especially p^ borate ions with DPM which 

hsts been faunci 

activity protection conferred on the quat. bioqide without irreversibly 
denaturing the enzyme. 

It is highly preferred that the quat biocide is an aryl quat compound, 
preferably benzalkpnium halide. 

It is well known that enzymes may become denatured in storage, in the 
presence of other enzymes; and/or in the presence of antagonistic ianions 
such as for example anionic surfactants, quaternary ^ ammphium compounds 
and detergeney "buiJdere". A number of enzyme stabi 
been developed and are well known in the enzyme formulation art. An 
example of an "enzyme stabilizing system" is a boron compound (e.g. boric 
acid ) which in the past has bfeen used alone or with selected other adjuvants 
and or synergists (e g; jDbly^nc^idhal amino compounds, antioxidants, etc) to 
protect proteolytic and other enzymes in storage and in various products. It 
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has been theorised that an enzyme stabilizing system such as boron and 
calcium form intramolecular bonds which effectively cross-link or staple an 
enzyme molecule so as to hold it in its active spatial configuration. Enzyme 
stabilizers have not hitherto been used to protect the biocidal activity of a 
5 quat. biocide. The present invention is based on the surprising discovery that 
at least some enzyme stabilizing systems are effective in protecting the 
biocidal activity of quat. biocides in the presence of protein. 

In accord with the present invention the ratio of "activity protector" e.g. boron 
io to quat. biocide is preferably chosen to substantially to minimise the Minimum 
Inhibitory Concentration ('-MIC") of quat biocide in the presence of the 
enzymes in the formulation and at a given level of pratejn load. MIC is a 
measure of the minimum concentration of the biocide which succeeds in 
preventing bacterial growth in a culture during a specified time period* for 
15 example 24 hrs.. Details of the MIC test are shown iri "Bailey & Scott 

•Diagnostic Microbiology , f 8 th edition; 1 990 at page 1 77. f he TGA tests are 
specified at TGO 54 an^ 
over 24 hrs 

20 In the pres ent Case iri which &n fepzy me is present i n addition to the quat; 
biocide and in which it is desired to retain the enzymatic activity of the 
enzyme as weil as the biocidal activity 6f the quat, biocide then the quantity of 
"activity protector required will need to be greater than that required merely 
to protect the enzyme and will need to be sufficient both to stabilise the 

25 enzyme and protect the biocidal activity of the quat biocide. Moreover as the 
composition is anticipated to come into contact with aih; extern 
proteinaceous load (from contaminants in the surgical instruments bath) then 
the "activity protector" concentration will need to be greater still 

30 The inventor has discovered that boron surprisingly protects a quaternary 
biocide from deactivation by a protein in such a way and to such an extent 
that the MIC of the biocide is not increased in the presence of a protein. In 
preferred embodiments of the invention the MIC is dramatically reduced, for 
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example, more than halved notwithstanding the presence of up to 2 wt.% 
based on the weight of solution, of protein. This allows the formulation of a 
wide range of new and useful compositions which remain effective as 
disinfectants or antibacterials in circumstances in which the prior art would be 
5 significantly less effective or not effective at all. 

The invention also enables storage-stable liquid biocidally effective 
compositions to be prepared with a lower concentration of quat biocide and 
at much lower cost By "shelf stable" is meant that the composition retains at 
io least 50% of its biocidal efficacy after 12 months storage in a sealed 

container atl& 2& invention retain better 

than 98% biocidal 



30 



Other "activity protectors- are discussed hereinafter. 

According to a third aspect the invention provides a composition according to 
the second aspect further including a nonionic surfactant 



(. 



VVfthoutwish 
15 polymeric to 

the quat biocide from combining with proteins. When the formulation is 

d iluted the polymeric ions become unstable and release the quat b 

disinfection. Alternatively^ it may be that the biocid al activity of the quat. 

biocide significantly relates to denaturing proteins of cell membranes and that 
20 boron complexes with charged igroups of non-living proteins and prevents 

wasting quat on denaturing non-living proteins. However as enzymes are 

structurally quite different from qu^ 

mechanism by which quat bipcides kill bacteria is also uncertain, it was not ^ 
previously pred rotable that any enzyme stabilizer would be effective in 
25 paihteihihg Ifte 
The niechanism;^ 

different from that whereby the enzyme is stabilised. 
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Preferably the nonionic surfactant is one or a combination of surfactants 
selected from the group consisting of ethoxylates or propoxylates and block 
copolymer of these. 



5 A highly preferred embodiment of the invention, provides an economical 
effective cleaning and disinfecting composition which contains enzymes, is 
shelf stable in storage in concentrated form, is readily diluted to a working 
concentration and remains biocidal in use in the presence of protein. 
Desirably the working dilution is effective in use as a Hospital Grade A 

io disinfectant 

( BEST MODE OF PERFORMING THE -INViNTltliSl 

The invention will now be more particularly described by way of example only 
with reference td various embodiments. 



15 



20 



Example 1 is a composition which is a concentrate stable in storage but which 
in use is diluted with water from 200:1 to 1000:1 (ie. 200 or 1000 parts/wt 
water to 1 part/wt concentrate) The composition is useful for comparing the 
effects of addition of various components to a Quat biocide 



Benzyl dimethyl ammonium chloride, CAS 68424-85*1 150 
Sodium tetraborate decahydrate, CAS 12007-42-0 30 

25 Gjycerin, ., : 

Terric GN9 (hotel) 200 
Dipropylene Glycol Methyl Ether CAS 34590-94^8 1 00 

Water balance to 1°00 
Note 1 : Terric GN9 is ethoxylated nonylphenol available from ORICA and is a 

30 non-ionic surfactant. 
Preparation 

The sodium tetraborate is dissolved /suspended in the glycerol at 80°C. The 
quaternary biocide and Terric GN9 (non-ionic detergent) are combined with 
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the DPM and the pH adjusted with e.g. acetic acid to pH 7.2 - 7.3. The 
borate/glycerin solution is then combined with the quaternary biocide 

Example 2 

Example 2 is identical to example 1 but includes 0.1 % of subtilisin (0.1% 
protease enzyme). 



Table 1 shows MIC results obtained with various combinations of components 
of example 1 and examples in the absence of the boron and, in accordance 
with the invention, in the presence off the boron. In Table 1 "Quat" is an 
abbreviation for benzyl dimeth^ ammonium chloride 



TABLE 1. 
composition 



A 

1. 

2 

3 

4 

B 

1 

2 

3 
4 



quat (prior art) 
quat * DPM 
quat + GN9 
quat + DPM + GN9 

quat + subtilisin (0.1% 
quat + DPM + enzyme 
quat + GN9 + enzyme 

+ dpm + GN9 * enzyme 



M|C, ppm 
(no boron) 

20 



16 



25 
25 
25 



(with boron) 
12 

::8 :: ' 

'.: 8, 

<8 

25 
12 
12 

8 : 



fable 1 part A compares the MIC of various quaternary ammonium biocidal 
compositions in the absence of boron and in the presence of boron but in the 
absence of protein. MIC was measured by test method described in Bailey 
and Scott Diagnostic Microbiology, 8 th edition, 1990, p.177 using one of the 
most resistant to QUATs strains of Pseudomonas aeroginosa ATCC No. 
15442. 
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Table 1 exp. 3 shows that Terric GN9 deactivates the quat. biocide as would 
be expected. Unexpectedly, DPM enhances the activity of a quat. even in the 
presence of GN9, while in each case the combination with Boron produces a 
marked improvement in biocidal efficacy in comparison with the combination 
5 in the absence of boron. 

Table 1 part B shows the results in the presence of proteolitie enzyme 
subtilisin. As is apparent from the table the presence of the enzyme in the 
absence of boron results in a considerable reduction in efficacy of the 
10 - • disinfectant. 

It is noteworthy that there is an improvement in efficacy of the quaternary 
biocide (reduction in MIC) in the presence of DPM even in the presence of the 
deactivator Terric GN9, However the results are significant^ better with 

is boron than combination of DPM with boron synergistically 

improves the biocidal activity protection of the boron ^^hnj^iH^o'rf with 
compositions lacking boron drDPM (even in We \\0^^^MfTB^^M9) 
achieving an end result of higher efficacy in the presence W and 
the Terric GN 9 than obtainable With the quat biocide in the presence of 0.1 % 

20 of subtilisin. in the absence of boron. 

A preferred embodiment of the invention is shown in example 3. The 
composition of example 3 is a concentrate intended for dilution 1 part/wt 
concentrate in 200 parts/wt water. The composition is intended for application 

25 *"^is'*a-pfe^Daik'f6r i^)^i^HnSte^rtts : ; : i 
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Example 3 



component 


% w/w 


A. 




Nonyl phenol ethoxylate (Terric GN9) 


3 


Di (propylene glycol) methyl ether 


5 


Perfume 


.1 


Water 


15 


■ B ; 




Sodium tetraborate decahydrate 


6 


Glycerol 


4 


water ■ 


5 


c. 




Acetic acid to pH 72 - 73 




D. 




Ethylene Glycol 


5 


(10% subtilisin) Alcalase 2.5 DL 


3 


V-*'^.; Z? 




Benzalkonium Chloride 80% 


M'U-77. 


Water * 


to 1Q0 







5 Premix Borax with hot water and glycerin, add to A, adjust pM, let the mixture 
cool down 30°C and then slowly add premixed ingredients D. Then add water 
premixed with Benzalkonium Chloride 80%. 

The composition is stable for at least 1 year prior to use when stored in a sealed 
10 container at 18-25 °C and when diluted with water 200:1 is biocidally effective 
in use for at least 24 hrs. achieving "Hospital GRADE A" disinfection 
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Example4. I n-surgery comparison of detergent concentrates for pre-cleaning 
of flexible colonoscopes. 

An in-vivo evaluation was performed in a surgery randomly over a period of 
5 nine months on 105 colonoscopes after colonoscopy procedures. 

Colonoscopes were soaked in 1 G L of diluted 200:1 concentrates of the 
following detergents: 

1 15% sodium laurel sulphate + 20% Dodecyl benzene sulphonic acid at 
10 pH=9 

2 10% Dodecyl benzene sulphonic acid 10% Nonyl phenol ethoxylate (Terric 

QN9), 10% Alcglgse 2 ,5 DL (subtilisin) 
3, Composition described in example 3. 

Total soaking time - 10 minutes. This was followed by rinsing with 10 L of sterile 
15 distilled water. 

The level of bacterial contamination of: 

washing liquor * liquid in the bath (B) 

' fctf^^ 

^urfece of the endoscope ^) 
20 were determined by plating of 

- the washing liquor (B), 

10 mL of water syringed through the biopsy channel (C) 
and cotton swabs after wiping :&^v :, ^'^^e'iaffdo$cope 
surface (S) 

25 of serially diluted samples onto Macconkey agar plates 

The bacterial contamination of the same parts of cplonoscope and the washing 

Jiquor when instruments were soaked in sterile ^ 

control. ' ; ' V ^^^0 \ * 

Table 2. Total bacteria counts of the contaminated surfaces on colonoscopes 
after soaking in detergents(statistically processed average of 1 05 samples, 
Statistical significance (t-test) was set at p<0.05): 
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B 


C 


s 




washing 


Biopsy 


Surface 




liquor 


channel 




1 


2.2x10 s 


6.2x10 J 


9.5x10 d 


2 


4.0x10" 


5.1x10' 


2.9x1 0 1 


.3 . 


0 




0 


Control 


3.7x10° 


4.1x10° 


9.1x10* 



This clearly Indicates that concentrates that contain no quat. biocide only 
release (disperse) the bacteria and soils, creating alarmingly high bacterial 
contamination in cleaning baths and leaving significant amount of viable 
5 bacteria on colonoscopes. Using the present invention, one achieves a safe 
working environment. In the case of an instrument that is intended for contact 
with unbroken skin, the concentrate may be used for a one-step cleaning 
disinfection procedure. 

10 THE QUAT. BIOCIDE 

The invention has been exemplified by reference to alkyt benzyl dimethyl 
ammonium 

preferir^d quat biocide. H that other 

morto ^j^irriicrob jal 6omp$^ used. 

It is preferred that the quaternary ammonium antimicrobial compound is 
selected from the group having a general formula: 
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Wherein R* R" R ,M R"" are alkyl radicals that may be the same or different, 
substituted or unsubstituted, branched or unbranched, and cyclic or acyclic. X 
is any anion but preferably a halogen, more preferable chlorine or bromine, 

5 Highly preferred antimicrobial compounds are mono-long chain, tri-short chain, 
tetralkyl ammbnium compounds, di-ldng-chain, di-short chain tetralkyl 
ammonium compounds and mixtures thereof, where by "long" chain is meant 
about C 6 - C 30 alkyl, and by ''short" chain is meant G 1 - C 5 alkyl, preferably 
C1 > G 3, or benzyl, or ^ 
10 monoalkyltrimethyl ammonium salts such as cetyltrimethyl ammonium bromide 
(GTAB), monoalkyi^ or dialkylbenzyl compounds. 

Quat. biocides such as chlorhexadine gluconate may be employed. 
Th^ mbst h^ least one 

^ : . b 22 

is dimethyl benzyl ammonium chloride , C 8 - C 22 dimethyl ethyl benzyl 
ammbfiiuiti chloride and di- C 6 - C20 alkyl dimethyl ammonium chloride 
The quaternary ammonium compound is incorporated for brbad spectrum (gram 
positive and gram negative) antibacterial properties arid Should be present at 
least in an amount which would be effective for that purpose in the absence of 

20 phDteih orotheH 

invention have excellent shelf stability both in concentrated and dilute form. 

Activity Protector 

According to the invention the biocidal activity of the quaternary biocide is in use 
25 protected by an "activity protector which is a imposition (an iori, compound, 
or corribination thereof) selected from the .|^^p-#ki)^H^A^^? stabilizing 
systems" including both reversible and irreversible enz^ 
described in "Handbook of Erizyine Inhibitors", Zqllrier H.; 2 nd ed VCH 1993. 
The pref^i^ed artivityjp^ 
30 mixture of a boron compound and a polyol. The boron compound may for 
example be boric acid, boric oxide, borax, or sodium ortho-, meta-, or pyro- 
borate. In some formulations it may be desirable to use a perborate, such as 
sodium perborate to obtain a bleaching effect. The most preferred boron source 
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is sodium tetraborate. The protective effect of the boron compound may be 
enhanced by the presence of formate, or calcium ion, or by polyfunctional amino 
compounds such as di- or tri-ethanolamine. Other activity protection enhancers, 
or adjuvants, include anions such as phosphates, citrates, sulphates and 
5 sequestering agents such as used as water softeners such as EDTA. 

In systems which use boron to stabilise enzymes the addition of antioxidants 
and Jo r polyfunctional amino compou nds has been reported to produce a 
synergistic enzyme stabilizing effect and the use of such enzyme stabilizer 
10 synergists in the present system is contemplated. The term "enzyme stabilizer 
systems" is used herein to denote combinations of stabilizers with enhancers, 
adjuvants and/or synergists and the like 



PQlypJ 

15 The quat biocide activity protector desirably includes a polyol. 

The polyol is preferably one containing from 2 -6 hydroxyl groups and containing 
only C, H, and O 

1 ,2 propanediol, butyleneglycol and most preferably glycerol. Other polyols 
such as mannftol, sorbitol, erythritol, glucose, fructose, lactose, etc may also be 
20 useful. The polyol is selected to solvate the boron and increase its ionic strength 
ift^ be present in an amount at least equal to the 

amount of boron compound. 

Micelle inhibitors 
25 vaster m 

components and/or substances with which the composition comes into contact 
depending on its intended use and avoid or inhibit or modify micelle formation. 
This arts synergistic protector" as well as apparently in some 

instances enhancing bidcidal artivity in its own right. 

30 

Preferably a water miscible solvent is selected from C1 - C 6 alkanol, C1 - G 6 
diols, C3 - C 24 alkylene glycol ethers, alkylene glycol alky ethers and mixtures 
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thereof. A highly preferred solvent is di (propylene glycol) methyl ether. Other 
known micelle antagonists include borates, lactates, citrates, tartrates. 

Enzvmes 

5 The boron stabilizer is added in an amount required to prevent deactivation of 
the enzyme in the presence of protein. Surprisingly it has been found possible 
to include one or more enzymes in compositions according to the invention and 
to provide sufficient boron in the composition both to protect the quat. biocide 
from deactivation by the enzyme, and to protect the quat. biocide from 
10 deactivation by an additional protein (i.e. additional to the enzyme).and also to 
stabilise the enzymes against being denatured by the quat. It may be that a 
complex of the quat (e.g. with the protein) participates in reversibjy protecting 
the enzyme The enzymes may for example be proteolytic enzymes or selected 
: from carbohyd rases, esterases, hydrazes, amylases, proteases, catalases, 
15 lipases, amylase invertases, and the like together 

With mixtures thereof. The use of proteases is preferred, and of subtisilin is 
.. .highly. preferred. . 

Surfactant ; : ; . : : ; : ;; : : f : ". ; " : T- : "; ^ 

20 ih jpi^te^ 

surfactant is a noh^idnic surfactant and it fe highly preferred that it be selected 
from alkoxylated alcohols or alkoxylated phenol ethers or mixtures of them. 
Other semipolar nonionics such as trialkyl amine oxides may also be useful. 
Examples of alkoxylated phenol ethers include Octyl or nohyl phenol ether with 
25 varying degrees of alkoxylation. 6 -10 motes of ethylene oxide per mole of 
phenol is preferred. The alkyl group can vary from C 6 - C 16 the more highly 
preferred are low alkoxylated nonionics having 6 -25 moles of ethylene oxide 
and/or propylene oxide per molecule 



30 



The alkoxylated alcohols include ethoxylated and propoxylated G 6-C 16 
alcohols with about 2 - 10 moles of ethylene oxide ^-l^-^hct^-l'O-fWOles of 
ethvlene and DroDVlene oxide per mole of alcohol ^ 
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If amine oxides are used these may be mono-long chain, di-short chain, 
trialkylamine oxides and can be ethoxylated or propoxylated. an example is 
lauryl amine oxide, or cocoamidopropyldimethylamine oxide. 

5 The quantity of surfactant is chosen so as to provide sufficient detergency for 
soil removal, and yvil? typically be in the range of from 0.05% to 10% of the 
concentrate more preferably about 0.5% to 6% and most preferably from 2% - 
4% 

10 Treatment with the disinfectant cleaner herein described may be followed by 
sterilisation using heat* chemicals^ or any other suitable sterilizing system. 

adequate level of disinfection may be obtainable by rinsing with sterile water or 
is other sterile solvent Hospital Grade B disinfection may be obtained merely by 
rinsing with sterile water after the treatment herein described 

The faqt that certain monomelic quat biocides do not require to be rinsed even 
from food-contacting surfaces when applied at low levels provides an 
20 opportunity to formu late sinjgte^step cteanef^/dtsinfectants useful on certain 
implements t£r dentatl use* denture cleaners and the like. 

The invention is herein described with particular reference to boron as the 
"activity protector" and quaternary ammonium biocides. It may be that not all 
25 enzyme stabilizer systems are effective as quat. biocide activity protectors, but 
those which are and are not effective can be determined by routine screening 
based upon theite^^ 

It wiil |lso^ 

30 reference to the use of quat biocides in the cleaning bath to prevent 

microorganism multiplication and protect staff, the concept of including an 
effective biocjde in the cleaning solution at a level which is at least biostatic 
could be practiced by use of other biocidal systems, and such systems are 
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within the scope of the invention herein disclosed. The invention may be 
embodied in many forms which will be apparent to those skilled in the arts of 
formulation, based upon the teaching herein contained. 
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Schedule 1 

The TGA Disinfectant Test 

This test method Has been reproduced with the kind permission of the author and publisher from an original paper published in the 
"Australian Journal of Hospital Pharmacy*, Vol S, No 4; 1*78 (152-155) 

1. Principle 

The method, as applied to Hospital Grade Disinfectantsor Sanitisers, is essentially that 
given by Kelsey & Maurer (1) for testing disinfectant performance. It is set out in a 
form suitable for attachment to a regulatory minimum standard for disinfectants and 
antiseptics. For wider application of the test refer to supplementary note A. 

The disinfectant is tested at the dilution rrcqinmended by the manufacturer on the 

product . label. The test, consists of challenging the diluted disinfectant with bacterial 

. inpcultinii = withdrawing :a sample after, a given time and oJturing the sample in a . 
s^t^lere sampling* the mixture is again challenged by a 

second inoculum and after a second interval is again sampled for culturing. The 
sample is passed or failed according to the extent of growth shown in the two cultures 
sampled. The test may be performed with or without the addition of sterile yeast as an 
orgaiiic soil. (Options B and A respectively) or both, according to the use^situations 
advocated on the label of the product under test. 

Table 1 Selection of test perimeters for classes of disinfectant and antiseptic using the 

TGA Disinfectant ^T • 



Class of 
..product 


Organisms used 
in the test 


Test option for 
resuspension of 
centnfuged 
oreanisms. 


Number of 
challenges 


inoculum 
density 


^Disinfectant - :.. 


Ps. aeruginosa 


A ("dean" . 
conditions) 


2 


2x10* -2x10* 


•hospital grade 
•Sanrtiser 


Pr. vu lgaris 
E cob 
S. aur eus 


B ("dirty" 
conditions") 


:;.Disiinfec^^ 
> household or 
.commercial: 

: crade : 


E. coll 
S. aur eus 


C 


1 


2x10* -2x10* 


Amiseptic 
(excluding 
tho^se for intact 


Ps aeruginosa 
Pr vulgarii 
"■'£. coli 
51 aureus 


D 




Ixl0*-lxl0 7 


isfcin only) 
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For Household Grade disinfectants, the first two. organisms listed and the second 
challenge are omitted, while Option . C (nutrient broth) is selected as the choice of 
simulated soil For antiseptics, the second challenge is. again omitted, while Option D 
(serum) is selected as the choice of soil. 

2. Media 

AH media must be contained in capped glass containers." Where media are stored, the 
containers must be sealed tightly or fefrigefated. 

2.1 Sterile Hard Water • • 

2 1.1 Dissolve 0 304g anhydrous calcium chloride and 0 , 06 5 g anhydrous 
- magnesium chloride in glass -distilled water, and make up to one litre. 

2.1.2 Dispense into glass containers and sterilize by autoclaving at 121° ±1° C 
for 15 minutes. 

2.2 Yeast Suspension 

2.2. 1 Weigh 200g of moist compressed baker's yeast. Cream by the gradual 
addition of sterile hard water using a heavy glass rod for stirring. Decant the 
creamed portion into a flask, add more water to any lumpy residue remaining 
and repeat the creaming and decantation until no residue remains and 500ml of 
water has been used. 

2.2.2 Shake the contents of the flask vigorously and strain through a 100-mesh 
sieve, breaking down any remaining lumps. 

2.2.3 Add 500ml sterile hard water, shake vigorously an&: adjust the pH to 6.9- 
7,1 with IN Sodium hydroxide. 

2.2.4 Traiisfer 50ml, 100ml or.200ml of the yeast solution into screw-capped 
bottles.. .... 

2.2.5 Autoclave at 12 1° ± I°C for 15 minutes arid allow the autoclave to cool 
without releasing pressure. Store cold but not freeing. 

2.2.6 Dry two Petri dishes to constant weight. Into each* pipette 25ml 
of sterilised yeast suspension, and dry to constant weight at 100°G. 
Calculate the average solids content of the susp^ 

2.2.7 Before use, pipette 25ml of the sterffi^ 

beaker Determine the pH using the glass electrode, and determine the 
volume of IN sodium hydroxide solution needed to adjust the pH to 
within, the range 6.9. to 7. 1 . 
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2.2. 8 Immediately before use, add to each bottle of sterilised yeast, a volume 
of sterile hard water and a volume of IN sodium hydroxide calculated to adjust 
the concentration of dry yeast to 5.0% and the pH to within the range 6.9-7. 1 . 
Discard prepared yeast 3 months after preparation. 



2.3 Medium for Growth of Test Organisms 



2.3. 1 Prepare a 10% w/v dextrose solution in distilled water, and sterilise by 
autoclaving at 12 I 0 ± t*C for 15 minutes. Cool to room temperature. 

.r.- 3 : 2 ? r «P^e Wright and Mundy medium following the author's procedure (2) 
or from a comjmerciai produa of the same composition (Note B) and sterilise 
. by autoclaving at 121° ± 1°G for 15 minutes. Cool to room temperature 

2,3 3 To each litre of V/right and Mundy medium prepared in 2 3 2 add 10ml 
sterile dextrose solution prep^d in 2.3 . 1. 

.2.3.4 Aseptically dispense in either 10ml or 15ml ii^bunts, as preferred. 
2.3.5 This medium is referred to as Wright and Mundy dextrose medium. 

.4 Recovery Medium 

2.4.1 Prepare nutrient broth as follows or from a commercial product of the 
same composition (Note B):- 

Add the following to 970ml of water and dissolve by heating. 

•■ Beef Extras Powder lOg ■*'••■• 

•• Peptone . ~r.-* 
Sodium Chloride 5g 
Adjust the pH to 8.0-8.4 using IN Sodium Hydroxide. 
r ■ . Boil for 1 0 minutes and filter. Cool. * 

2 ;4 2 To each litre of nutrient broth solution prepared in 2 4 1 add 30g 
polysorbate 80 (Note B) 

2.4.3 Adjust pH to 

2 44 Autoclave at 121° ± 1°C for 15 minutes, and immediately shake well to 
disperse the pblyMrt>ate:80 

: 2.4,5 Dispense aieprically in 1 0ml amounts into sterile capped glass tubes. 
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3.1 Test Organisms 

The following 4 organisms .are to be used, except where prescribed. 
Pseudomonas aeruginosa 3STCTC 6749 
Protei^ iy/igdns NCTC 4635 

Escherichia coti NCTC 8196 

Staphylococcus aureus NCTC 4163 

3.2 Preparation of Inoculum 

3.2.1 Incubate the contents of an ampoule of freeze-dried culture overnight at 
37°^ i?G in Wright ••aiid-Mundy : -dexcfose m^uto:"-:/ 

. ? - X Inoculate the incubated culture onto nutrient ag;ar slopes in McCartney 
bottles. Store for up. to 3 months at 4°:±1°C. 

- 3 -2.3 At a suitable period before the test is to be conducted, sub-culture from 
an agar slope into 10ml or 1 Sail quantities of Wright and Mundy dextrose 
medium. Incubate at 37°. ±. 1°C for 24 ± 2 hours. 

3.2 4 Sub-culture from the medium in 3.2 3 into fresh meditim, using an 
inoculating loop of 4mm in diameter, Incubaje ^ S^ 

3.2.5 Repieat step 3.2.4 daily. For the test procedure use only those cultures 
which have been sub-cultured at least 5, and not more than 14 times. 

•5-2 .6 Filter test cultures of P. aeruginosa and S. aureus through sterile 
WhatmansNo. 4 filter paper, .. ~ : ' 

.3.2.7 Centrifuge all te^ cultiires until cells «e cqihpia^ and r&ftdve 
supernatant with "a P^eiir jpipeite: 

3 2 8 Resuspend test organisms in the original volume of liquid (i e. 10ml or 
15ml), and shake for 1 minute with a few sterile slabs beads 

3.2.8.1 For Option 

3.2.8.2 For Option B, resuspend in a mixture of 4 parts yeast 
suspension (prepared as in 2.2) to 6 parts sterile hard water. 

3.2.8.3 For. Option C, resuspend iii nutrient broth (prepared as in 2.4. 1 
and 2,4.3 and sterilised; by autoclaving). 

3.2.8.4 For Option D, re^spend dilute. twice ! ± 
9 in sterile hard water; then, add 8ml of the last dilution to 2ml sheep 
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serum previously inactivated at 56°C for 20. coins, and sterilised by 
filtration. 

3.3 Enumeration of Inoculum 

Immediately before testing, sample the resuspended inoculum and enumerate 
using 10-fold dilutions in quarter-strength Ringers solution and the pour-plate 
technique. The number subsequently counted must represent not less than 2 x 
■10* or more than 2 x 10* organisms per millilitre (or 1 x 10* - 1 x 10 7 using 
Option D) or the test is considered: invalid. Retain tube containing 10* 7 
dilution for use in controls (7 J and 7,4). 

4/V Disinfectant Dilutions 

Quantitatively dUute a sample of the disinfectant to the specified extent, using sterile 
hard water as diluent. Use not less than 1 0ml or 1 Og of sample for the first dilution, 

dilutions in glass containers on the day of testing. The glass containers must be twice 
rinsed in glass -distilled water, and sterilised. 

Temperature 

Where air^onditioning iioes; hot maintain test solutions at 2 1 0 ± 1°C, hold the 
containers in which the test is to be earned out in a waterbath at this' temperature 

l^t Brocediire 

Perform the folio wmg test using each of the four test organisms (31) except where the 
Standard directs otherwise It is not necessary to test with ail organisms 
Simultimeously 

6 1 Add 3 ml of diluted disinfectant to a capped glass container 

6.2 Start a timing device Immediately moculate disinfectant with 1ml of 

6.3 At 8 ininutes, ^ 002ml) into each of 5 tubes 
containing recovery broth. To ensure delivery of 0.02ml into the first tube of 
recovery broth at exactly 8 minutes, it will be necessary to withdraw a suitable 
amount from the disinfectant test mix shortly beforehand. This must be 
immediately preceded by vortexing , Surplus samp te must be returned to the 
test mix. (See Note D) 

6.4 Except where prescribed, at 10 minutes, inoculate disinfectant with a 
further 1ml of culture, and mix by vortexing. 



6.5 Except where prescribed, at 18 minutes, proceed as in 6.3. 
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6.5 Mix the contents of all tubes of recover/ broth bv vorcexine. Incubate at 
37° ± 1°C for 48 ±2 hours. 

6.7 Examine for growth and record results. 

6.8 For each test organism repeat steps 6.1-6.7 on each of 2 subsequent days, 
using a fresh disinfectant dilution and a freshly prepared bacterial suspension. 

7. Controls 

7 -l Recovery broth contamination 

Incubate one uninoculated tube of recovery broth at 3 7° ± I°C for 48 ± 2 hours 
and examine for growth. If growth occurs, the test is considered invalid due to 
contamination of the recovery broth. 

Disinfectant contamination 

To 1 tube of reco very broth, add 0 02ml of diluted disuifecttot^ Incubate at 
;3-7°;;r 1°C for 4S ^ 

Growth in 7.2 but not 7.1 indicates contamination of the disinfectant test 
solution. 

Fertility Test 

T ? 1 ^ be Qf recovery broth, add LOnJ of the 1 O' 7 dilution retained in 3,3. 
incubate at 37°± 1°C for 48 r 2 hours and e^aiiiine for growth If no growth 
occurs, the test is considered, invalid, - 

Inactivator Efficacy 

To 1 tube of recovery broths add 0.02ml of diluted disinfectant and 1.0ml of 
the 10^ dilution 

examine for growth. If no growth occurs, the test is considered invalid. 
Growth in 7 3 but not in 7.4 indicates inadequate inactivation of the 
disbfectant, . 

8. Procedure in case of invalid controls 

When any control renders the test invalid, the testis to be repeated. Fresh recovery • 
broth is to be used if growth , occurred in control 7. 1 or if no growth occurred in 
controls 7,3 or 7.4. 

Should disinfectant contamination be indicated by control 7.2 on both occasions, the 
disinfectant is considered to fail the test. Should inadequate inactivation of the 
disinfectant be indicated by control 7.4 on both occasions, the test is considered invalid 
(Note C). 



7.2 



7.3 
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9. Results 

The dilution test passes the test if there is no apparent growth in at least two out of the 
five recovery broths specified in 6.3 and no apparent growth in at least two of the five 
recovery broths specified in 6.5 on ail three occasions, using all four organisms. 

10. References 

( 1 ) Keisey, J ,G. and Maurer Isobel, M. Pharmaceutical Journal (UK) 2 1 3 • 5?8- 

530, ci974j. : : ; 

C 2 ) Wnght Eieanore, S and Mundy, R.A. Journal of Bacteriology 80 279-280 
(1960). 

11. Supplemencaiy Notes ( 



For investigationaJ/deyeloprnental or comparative purposes, h will be useful to 
add. a third challenge thus performing a true capacity test, and: to test at 
^ u tf°^ dilution; In such: cases, Kelsey & 

Maurer's recommendations regarding the timing and organisation of the test 
should be. carefully consulted. Abbreviations of the test may be considered for 
the routine test of production batches. 

j^ 1 ?^ "Bacto Synthetic 

Broth", A.O.A.C Code No. 0352 (Difco Ltd.). The nutrient broth to be used 
is available as "Nutrient Broth -No. 2" (OxoidLtd.). 

Wh^fe inadequate inactiyation is indited, should be conducted 

*9:: ; .^4^ (London) 73> 

: ^m.;ci^^.:..;:.-, v ,:..-.. - • 

The pxford P^7000 ^an^e^ sy^em with disposable plastic tips is ( 
recommended for the withdrawal of samples for subculturing. 
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Schedule 2 



Acceptable Common Names 



Descriptive Name 


Common Names 


Sterilant 


Sterilant 


Instrument Grade - 
high level disinfectant 


Instrument grade - High level disinfectant or 
High Level Instrument Disinfectant or 
Instrument Disinfectant - high level of 
High Level Instrument Grade Disinfectant or 
High Level Disinfectant or 
Instrument Grade. Disinfectant . 


Instrument Grade - intermediate level 
disinfectant 


Instrument Grade - intermediate level 
disinfectant or 

intermediate level Instrument grade Disinfectant, or 
Intermediate Level Instmmerit Disinfectant or 
Intermediate Level Disinfectant 


Instrument Grade - 
low level disinfectant 


Instrument Grade - low level disinfectant or 
Low Level Instrument Grade Disinfectant, or 
Low Level Disinfectant, or 

Instrument Grade Disinfectant - low level ; 


Hospital grade disinfectant 

(see Surface spray below if primarily 

for use as a spray) 


Disinfectant - hospital grade 
Hospital Grade Disinfectant 


Household/Commercial grade 
disinfectant 

(see Surface spray below if primarily 
. for use as a soray) 


Disinfectant - household grade, or 
Disinfectant - commercial grade, or 
Household <^de Disii^ctarit- or 
Commercial Grade bis ihfectaht 


Surface spray disinfectant 


Surface spray disinfectant - hospital grade, or Surface 
spray disinfectant - household grade, or 
Surfece spray disinfectant - commercial grade 


Antibacterial clothes prejiia^tibh 


Antibacterial (together with ^ uidicanrig - 
the nature of the product) 


Sanitarv. fluid 


Sanitarv fluid 


Sanitarv powder 


Sanitarv powder 


Sanitiser 


Sanitiser, or 
Sajlitising Soludon, or 

. Antibacterial (together with a word or words indicating 
the nature of the product) 
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THE CLAIMS OF THE INVENTION ARE AS FOLLOWS:- 

1 . A method for cleaning a contaminated medical instrument including the 

step of immersing the instrument in a solution containing an enzyme based 
cleaning composition including a "hospital grade disinfectant" (as herein 
5 defined). 

2. A method according to claim 1 further including the step of sterilizing the 
instrument 

3. A method according to claim 1 or claim 2 further including the step of 
rinsing the instrument. 

10 4 : A composition for use in cleaning a contaminated medical instrument, 
including: 

anei^me;: 

a quat biocide; and 

an "activity protector" as herein defined, 
15 5. A composition according to claim 4 wherein the enzyme is selected from 
the group consisting of proteolytic enzymes, carbohydrases, esterases, 
hydrazes, amylase^; proteM^ 
peroxidases, invertases and mixtures thereof 
6. A composition according to claim 5 including a protease. 
26 7. A cohriposrtidh according to any one of claims 4 to 6 wherein the quat 
biocide is a monomelic quaternary ammonium antimicrobial compound selected 
from the group having a general formula: 

R' 

i 

Ri_N— R n X 

. :L 
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wherein R' ,R" ,R ,M .R"" are alkyl radicals that may be the same or different, 
substituted or unsubstituted, branched or unbranched, and cyclic or acyclic, and 
X is any anion. 

8. A composition according to the preceding claim wherein X is chlorine or 
5 bromine. 

9. A composition according to any one of claims 4 to 6 wherein the quat 
biocide is selected from the group consisting of ^ chain, tri-shprt 

. chain,- tetralkyl ammonium compounds; dWong-chiih, di-short chain tetralkyl 

ammonium compounds arid mixtures thereof. 
10 10. A composition according to the preceding claim wherein the quat biocide 
is selected from the group consisting of monoaikyltri^ salts, 
monoalkyldimethylbenzyl compounds, dialkylbenzyl compounds and Quaternary 
gluconates. 

11. A composition according to any one of claims 4 to 6 wherein the biocide 
15 is selected from the group consisting of C 6 to G 22 dimethyl benzyl ammonium 
chferide - C 22 dimethyl ethyl benzyl ammonium chloride and di- C 6 - C 
20 alkyl dimethyl ammonium chloride. 

12 A composition according to any one of claims 4 to 6 wherein the quat 
ibioclde i^ a 

20 13 A composition according to any one of claims 4 to 12 wherein the biocidal 
efficacy of the quat biocide is protected by an "activity protector ,t selected from 
the group consisting of "enzyme stabilizers", "enzyme stabilizing systems", 
"micelle formation modifiers and inhibitors", and combinations thereof. 
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14. A composition according to claim 13 wherein the biocidal efficacy of the 
quat biocide is protected by one or more enzyme stabilizers and stabilizer 
enhancers selected from the group consisting of boron compounds, polyols, 
formates, calcium ions, potyfti national amino compounds phosphates, citrates, 

5 sulphates and sequestering agents. 

15, A composition adcprding to the preceding claim wherein a stabilizer is 
selected from boric acid; boric oxide, borax, or sodium ortho-, meta-, or pyro- 
borate and perborates. 

16 A composition according to the preceding claim wherein a stabilizer 
10 includes sodium tetraborate. 

17. A composition according to claim 1 3 wherein the biocidal efficacy of the 
quat biocide is protected by a boron compound and further including a polyol 
having from 2 to 6 hydroxyl groups. 

18. A composition according tp the preceding claim wherein the polyol is 
is selected from the group consisting erf ethylene glypf, propylene glycol 1 ,2 

propanediol, butylenegiycol, glycerol , ; mannrtoL sorbitol, erythrito| t glucose, 
fructose and lactose. 

19. A composition according to claim 1 7 wherein the polyol is selected from 
the group consisting of glycerol^manhitQl:, sorbitol, erythrjtol, glucose, fructose 

20 and lactose, 

20. A composition according to claim 13 wherein the biocidal efficacy of the 
quat. biocide is protected by a micelle immiscible solvent. 

21 . A composition according to the preceding claim wherein the micelle 
immiscible solvent is selected from the group consisting of C1 - C 6 alkanols. C1 
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- C 6 diols, C3 - C 24 alkylene glycol ethers, alkylene glycol alky ethers, borates, 
lactates, citrates, tartrates and mixtures thereof. 

22. A composition according to claim 21 wherein the solvent includes di 
(propylene glycol) methyl ether ("DPM"). 
5 23. A composition according to claim 4 wherein the "activity protector" 
comprises boron ions. 

24. A composition according to claim 4 or 23 further including DPM. 

25. A composition according to any one of claims 4 to 24 further including a 
non ionic surfactant. 

io 26. A composition according to any one of claim? 4 to 25 being a shelf stable 
liquid disinfectant concentrate composition containing at least 1% by weight of a 
quat biocide and capable of dilution with 20 parts df water to 1 part of 
concentrate, the diluted solution exhibiting a MIC after 24 hrs in the presence of 
up to 2% of tryptone (or the protein equivalent thereof) which is less than the 

15 MIG of a solution of the same concentration of the same quat biocide in distilled 
water in the presence the same amount of the protein. 

27. A composition according to claim 26 including an enzyme. 

28. A composition according to claim 26 br 27 when diluted by more than 20 
parts of water to 1 of concentrate. 

20 29. A composition according to claim 26 or 27 when diluted by more than 1 00 

parts of water to 1 of concentrate. 

30 A composition according to claim 26 or 27 when diluted by more than 200 
parts of water to 1 of concentrate: 
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31 . A method for cleaning a surgical instrument including the steps of 
immersing the instrument in a solution according to any one of claims 4 to 30, 
and 

subsequently sterilizing the instrument. 
5 32. A method for cleaning a surgical instrument including the steps of 
immersing the instrument in a solution according to any one of claims 4 to 30, 
and 

subsequently rinsing with a sterile solvent. 
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